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1

PRESSURIZING FUEL RAM AIR CHARGER

This is a continuation of application Ser. No. 655, 196,
filed Feb. 4, 1976, which is a continuation of Ser. No.
162,885, filed July 15, 1971, now abandoned which in
turn is a continuation-in-part- of U.S. application Ser.
No. 19,950, filed Mar. 15, 1970, now U.S. Pat. No.
3,664,315, R

BACKGROUND OF THE INVENTION

10

This invention relates to the introduction of gasoline .

mixed with air into an internal combustion engine, and .

is a continuation in part of U.S. application Ser. No.

. Said vapor or liquid and vapor

19,950 filed 3/16/70 now. U.S. Pat. No. 3,664,315. More

particularly, this invention relates to the impingement
of gasoline on the narrowest point of the venturi so as to

15

entrain air for introduction into the engine air intake

system. -

The injection of atomized 'gas.oline"(liquid), as -"’ivill__'be |

described, for standardly introduced. gasoline ‘or the 20

other fuels in the internal combustion engine leads to
certain specific advantages; among them the reduction

2

“carburetor (11). Flow of the LPG vapor or liquid par-

tially vaporized may, for example, be controlled by
energization of the throttle: and thus switch (§), pro-
vided that there is also energization of a double switch,
for example the double switch shown schematically as
dash toggle switch 5a, connection to the ignition, and
oil pressure switch 5b. Thus with dash toggle switch Sa
in the energization position, and oil pressure switch Sb
energized as a result of oil pressure reaching a predeter- -
mined level, actuation of the throttle and thus switch 5 -
will allow the flow of vapor through solenoid lockoff

device (3), as shown. | .
flows through the line
2 and is heated, and thus fully vaporized and raised in
pressure, by hot water or other heated substance con-
tained in the coil (7) surrounding said line. The tempera- -

ture of the medium in the coil (7) is preferably in the
“range of 175° to 195° F. The heated vapor is then con-

~ veyed by line 2 to a pressure regulator 8, which regu-

of emissions from the engine, the better burning of the

fuel, and the improved horsepower because of homoge-
nous mixing before the manifold. It is further advanta-
geous to supercharge the engine by introducing air and
atomized droplets of gasoline into the mixture intro-
duced into the engine air intake system of the standard
automobile engine. o | |

It is an object of the invention, therefore, to provide
a method and apparatus for introducing air and atom-
ized droplets of gasoline into the air intake system of the
internal combustion engine. _

Other objects and advantages of the invention will
become more apparent upon reading the following de-
tailed description. .

DESCRIPTION OF THE INVENTION |

Generally, the invention comprises atomizing liquid
gasoline, into droplets, and entraining air with it-at a
point close to the narrowest point of venturi, as will be
more fully descirbed later, followed by introduction
into the engine air intake system. A specific design for
efficient entrainment of the air with the droplets and
introduction thereof into the carburetor will also be
described in detail in the description that follows; it
being understood that although the description 1s made
with relation to a carburetor arrangement, it is similarly
applicable to the air intake system of, for example, a
diesel engine. |

The invention will now be described in greater detail
with relation to the following drawings:

FIG. 1 is a schematic showing the method of intro-
ducing LPG.

FIG. 2 is a detailed showing of an efficient method of
air entrainment.

FIG. 3 shows a detail of the gasoline atomization.

The invention will now be described in detail. Refer-
ence will first be made to a method of and apparatus for
introducing LPG, as described in said U.S. Pat. No.
3,664,315, and then the invention will be described 1n
detail referring to modifications of said method and
apparatus for liquid gasoline. |

Referring to FIG. 1, vapor or liquid and vapor from
a storage tank or other source (not shown), say for
example, propane, after being filtered, as shown dia-
grammatically at 1 is routed through line 2 toward the
air intake system, which in this embodiment consists of
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lates the pressure to that pressure desired, in one em-
bodiment in the range of 250 to 350 pounds per square
inch, and in one embodiment, about 300 pounds per
square inch. Such a regulator will be required, for ex-
ample, because the heating of the vapor preceding such
regulation in the temperature range indicated will raise
the pressure of LPG vapor to a high level, in one em-

‘bodiment above 350 pounds per square inch. Further-

more the regulator 8 is desirable in the disclosed system
so as to insure metering of the vapor to the air stream at
a constant, predetermined rate of flow, rather than a
varying rate of flow. From the regulator, the vapor 1S
introduced into the air entrainment gas injector (9)
located within the air intake system (shown diagramati-
cally at 11) of an internal combustion engine, and is
emitted at the nozzle (15) to impinge on the narrowest

- point of the venturi (19) (see FIG. 2) to intermix with

and/or entrain air entering through the intake ports (15)

 to then be carried into the air intake system or carbure-
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“tor (11) through the ports (17) and the venturi (19).

Further mixture, that is secondary mixture, of the vapor
and the entrained air will take place after the venturi
(19) as a result of the creation of the negative pressure
produced by the use of the venturi effect. Thus, the
vapor is introduced in such a manner as 1o insure the
entrainment both before and after the venturi of large
quantities of atr.

Referring to FIGS. 1 and 2, it will be noted that the
openings 18 in the nozzle 15 are located to be so adja-
cent the narrowest point (the point of constriction) of
the venturi and that the gas exiting from the openings
(18) must substantially impinge on the point at the point
of constriction of the venturi (19) when exiting from the
nozzle, thus providing for the most effective homogene-
ous mixing and movement of the gas and entrained air
into the air intake system or carburetor. In the particu-

‘lar embodiment illustrated, the configuration or the

nozzle is shown as convex with four, say, #80 holes
provided therein through which the gas exits from the
nozzle 15.

The mixing ports (17) leading to the carburetor
through which additional air passes are placed at ap-
proximately a 20° to 25° outward angle (from the axis of
line 2) in the venturi, which, as previously described,
allows a secondary entrainment of air by a portion of
the air swirling slightly and impinging on the lower
edge of the air entrainment gas injector 9. Secondary air

- will also be drawn alongside of the air entrainment gas

injector. Said secondary air will homogeneously mix
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with the vapor and air as a result of the use of the ven-
turi effect. | B

As a result of the employment of the method of en-
training air with LPG described in the preceding para-
graphs, LPG may be introduced into an internal com-
bustion engine either as a substitute for gasoline or in
addition to it or in addition to diesel fuel with the advan-
tages previously discussed. The specific design of en-

training discussed with relation to FIG. 2 produces a
most efficient method of entraining air with the LPG
vapor. Of course, liquefied Petroleum gas includes, but

is not limited to, propane or butane or other LPG gases

or mixtures thereof. Natural gas (compressed or lique-
fied) might also be used as the source of the vapor.
Where liquid gasoline is introduced into the system as
discussed above instead of LPG or natural gas, the
gasoline may be partially vaporized by heat exchange as
at 7, (through use of exhaust gases or engine coalant, for
example) as discussed above. The liquid part of the
partially vaporized gas then is suitable for atomization
and air entrainment before reaching the carburetor 11,
as described below. However, it is preferable not to
vaporize at least a dominant portion of the gasoline
through heat exchange, and even more preferably not
to vaporize substantially all of it. The gasoline liquid is

then treated by the introduction of an atomizing device

at the end of the nozzle 15 in place of the hole 18, as
~shown in FIG. 3. The atomizing device, which is
known in the art includes a cone 100 restricting the
orifice 110 so that hqmd gasoline entering from path 120
is broken up on passing through parts 130 into tiny,

“atomized” droplets. These droplets entrain a maximum
of air with the fuel due to the grater surface area
thereof, and homogeneous and evenly distributed mix-
ing of fuel and air before the manifold results. Because
of greater air entrainment and more even distribution

through gasoline atomization, lower emissions and

greater horespower occur.
It i1s intended that applicant’s invention be limited to

the following claims:
I claim:
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1. A method of introducing gasoline liquid into the air
intake system of an internal combustion engine which
comprises atomizing at least a portion of said liquid to
droplets at a point of constriction in air entrainment
Injection means SO as to create a substantially maximum
venturi effect at said point of constriction, entraining
separately introduced air with said atomized liguid
droplets at the point of constriction, immediately there-

after subjecting the atomized liquid droplets and said air
to mixing at and after the pomt of constriction by pass-

Ing the same through mixing ports bypassing said point
of constriction, further entraining secondarily supplied
air as a result of the mixing, and then moving said atom-
1zed liquid droplets and air, homogeneously mixed, for
introduction. into the internal combustion engine.

2. The method as recited in claim 1, further compris-
ing atomizing at least a dominant portion of said hqmd

3. The method as recited in claim 1, further compris-

ing vaporizing at least some of said liquid to vapor

before atomization thereof. |

4. The method as recited in claim 1, further compris-
ing atomizing substantially all of such 11qu1d

5. Apparatus for entralmng and mixing air with gaso-
line liquid comprising air entrainment injector means to
be located within the engme air intake system of an

“internal combustion engine, said means having a point

of constriction for the creation of a venturi effect, atom-
1zing nozzle means for injecting atomized gasoline lig-
uid into said air entrainment injector means, said nozzle
means located adjacent said point of constriction at an
angle so as to create a substantially maximum venturi
effect at said point of constriction, intake ports in said
air entrainment m_]ector means for introducing air into
said means, mmng ports_bypassing said point of con-
striction in said air entrainment injector means to effect
substantial homogeneous mixture of air at and after the
point of constriction with the atomized liquid, and
means for substantially homogeneously mixing second-
arily derived air with said substantially homogeneous

mixture previously defined.
x X % % %
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